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Introduction 


Dear pupils: 

We are pleased to present this book (Science and you) which represents one of the 
cornerstones of the developed curriculum in science for sixth primary grade. This book 
achieves the curriculum development process to face the challanges of the twenty first 
century whose beginning goes in line with a competitive revolution in information and 
communication technology. 

This book aims to achieve the following trends: 

® Enlightening you with the relationship between science and technology in the 
science field and its impact on development. 

® Ensurning the suitable situations that indicate the influence of scientific and 
technological progress in producing knowledge. 

® Focusing on your practice of reasonable and effective behavior towards using 
technological outputs. 

® Ensuring your acquistion of the scientific thinking methodology which enables 
you to move away from education based un lecilalion and pouring in formation 
to education based on self-learning merged with fun and excitement. 

® Focusing on your dependence on exploration to reach information and acquire 
more experiences, through improving basic thinking ski lls: observation, analysis, 
deduction and justification. 

® Providing you with opportunities to practice the roles of citizenship through 
self-learning methods, team work, negotiation, persuation, acceptance of the 
other opinion and avoidance of fanatism. 

® Working on your acquisition of life skills and management applied practical 
abilities through giving more concern to the practical and applied aspects. 

® This book consists of four units. Each unit includes integrated lessons that achieve 
the desired objectives of each unit. 

We ask God Almighty that you gain advantage o" this book. We pray I lim that this oook 
will be one of the cornerstones to be added to the love and belonging to Egypt 
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Safety in science 

Scientists know that they must work safely when doing experiments. \bu need to 
be careful when doing experiments too. Here are some safety tips remember 

Safety tips 

✓ Read each experiment and activity carefully 

✓ Wear safety goggles when needed. 

✓ Clean up spills right away 

✓ Never taste or smell chemical substances unless directed to do so by your teacher. 

✓ I iandle sharp items carefully 

✓ Tape sharp edges of materials. 

✓ Handle thermometers carefully 

✓ Use chemicals carefully 

✓ Dispose of chemicals properly. 

✓ Put materials away you finish an experiment. 

✓ Wash your hands throughly after each experiment. 



Unit 




Machines do a lot of work, It is enough to walk on the ■ 
roads of the city in order to see the machines while they lift | 
the weights, pull cars, or dig the ground, etc... You can also 
visit a factory to see machines working to prepare various 
products. The levers are considered the most important I 
simple machine that man uses in his daily life. | 
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Lesson One (I -I) 




Types of levers 

• 1 






'Obje 

By (he end of (hi* Irsson, 

you should be able to: 

• Determine * hat i% 
meant by n loir ami ih 
importance. 

•• I iM example* eiploinint 
typo oflorrv 

if Idrntifi vomc npplkili4»Ri 
oflorn in the daily life. 




Basic concepts 


t Loco 

• Force 

• RciKinner 
I Fulcrum 


A Lon# tun* a#o, man, invented, many 
wple, machine* to help him, perform 
heavy ta*k* more, easily- Some, believe, that 
in, the, pa*t, lever* were, the, firit machine* 
man, invented,. Lever* were,firit de*cnhed, 
in,the,yea*' 260 8.C by the,dreek, yclentut 
(Archtmedey). 

Search through the 
[ Egyptian Knowledge Bank i 
How did man make use of 
levers in the past and 

in +-n^ n\r^c:/^n+- 



Flfl (1-1): Some people he/ieve that m the past, 
fc*vm am* f/ic first mjKhmrs man m%mtrd 
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« In the pictures,there are a group of simple machines followe 
sentences. Examine the pictures then put (✓) in front of the s< 
represent shared pro|>erties for all these machines, and put <J0 i 
sentences that represent unshared properties: 


$ All of the previous machines are similar in shape and si/e. 

♦ All of the previous machines consist of a rigid bar (straight or 
& These machines are made of the same material. 

♦ All of the previous machines are used to move an object. 

A person inflicts force on each machine. 

« There is a fixed point that each machine rotates on. 


Nutcrackers 


Sweat holder 


Bottle opener 


( ) 
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Types of levers 


• they consist of a rigid bar (straight or curved). 

• An effort is exerted to overcome the resistance. 

• There is a force inflicted by a person 
to equilibirate the resistance. 

• There is a fixed point that the bar 
rotates on called "fulcrum". 

• the lever: is a rigid bar that rotates 
around a fixed point called the 
fulcrum, and is affected by force 
and resistance. 



Hg (1-3): Jhe lever 


Discover the importance of the levers 


The following are pictures of some levers. Examine each lever, then write its 
name and function: 



Fig (1-4): A set of pictures for some levers 
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Second Term 


/ \ 

* We deduce that levers make the tasks perform more easily by' doing otw or 

more of the following functions: 

• Increasing force: Some levers allow the conservation of the effort exerted by 
means of using small force to move heavy load, like in the crowbar and 
nutcracker 

• Increasing distance: Some of levers allow 
exerting a force for a small distance to 
make an object move a longer distance. 

With the manual broom, you hand moves 
small distances at the upper part of the 
broom, while the lower part moves a longer 
distance. 

• Increasing speed: Some of levers allow the 
increase in tire speed of objects we inflict 
on as in the hockey bat. 

• Moving the force from one place to 
another: Instead of the person bending 
down to collect the garbage, he uses the 
manual broom to move tire force of his 
hand downward. 

• Accuracy in performance: For example, 
you use te tweezers to pick up a very small 
object. 

• Avoid dangers: Like heat, cold and 
fxrisonous materials as m the coal holder, which protects man from heat. 



f ig <!•$>: Httck^y hat 



lif» (1-6): lUfe/en, 


Use the free electronic 
encyclopedia: 
http://ar.wikipedia.org 
to searc about: levers- 
types of Levers. 



SEARCH 
IN THE 
INTHRHET 
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Types of levers: 

Functions that can be performed by levers are 
determined according to the locations of the force, 
resistance, fulcrum and according to their relation to 
each other. Thus, levers are classified into three types: 

O First class levers 


Discover first class levers 


QJ 

(A 


The following picture represents 
one of the types of levers that were 
designed by a group of students. 



• observe the pi< tun* it — 
determini* the position of: 

• Force of effort (Fl 

• Force of resistance • Rt 

• Fulcrum (O) 



fig (1 *7)i A first tit« /ev«is 


* We conclude that: 

• In the First class lever, the fulcrum is 
between force and resistance. 

• First class levers are considered the most 
popular type of levers in our daily life. 


\ 




Some examples are: 


♦ tw vee saw n .1 lever cif 
the first class lever 


•> the c rtAvtj.ii is a tifU 
class lever 


♦ Hie %< iwirs .we l\vo 
levers al the first class lever 


IuIctuivi r 


Fig <t-8>: Etamplts of first class /evert 


v....___.........._-_...._' 
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© Second class levers 



Discover second class levers 


The following picture represents 
one of the types of levers that were 
designed by a group of students. 

<$> Observe the picture then 
determine the position of: 

• Force of effort (F) 

• Force of resistance (Rl 

• The fulcrum tO) 



Fir <1-91: A second doss fevers 


We conclude that: 

• In the second class levers, 
the force of resistance is 
between the force (if effort 
and fulcrum. 

• Some of the examples of 
second class levers in our 
daily life are: 



Fukfwm (Ol 



♦Mtir nun rac km 

is .f MM i tod 
'.i i. . 


❖ The sod.i-vs .itcx 
(i|M*nrr t\ a mx nrwl 

dm lever 


<• Thr vvhrrl hamM 
i* «i vx find < Ian 
lever 


fig 11-101: Fxamplvs of seconds class lexers 
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Types of levers 



© Third class levers 


* Wlp conclude that: 

• In the third class levers, the 
force of effeort is between 
the fulcrum and the force of 
resistance. 

• Some examples of third class 
levers in our daily life are: 




ftii* rum (O) 



❖ The fish hook is a third 
class lever 


❖ The manual broom is a 
third class lever 


♦ The sweet holder is a 
double two levers of the 
third c law lever 


Examples c4 third class levers 
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Second Term 


How to determine the type of a lever. 

® Imagine the way a lever works. 

® Determine the position of the force of effort, the 
force of resistance, and the fulcrum on use. 

® Determine the type of the lever by identifying its middle 
position as in the following: 





The middle position 

The fulcrum 

The force 
resistance 

The force of effort 

Type of lever 

First Class 

Second Class 

Third Class 



The maize of levers 


® Mona is trying to pass through the lever maize to reach the ice-cream at the 
end of the maize. But, in one condition she has to pass only through the 
squares that have first class levers. 

© Determine the way that Mona should take to get to ice-cream. 


fl 


Q) 


LU 


OJ 

t/t 
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Types of levers 



Exercises 


O Write the scientific term: 

0 fixed |w>int ot .1 ri'^id bar on which the bar rotates. 

0 A rigjh I (Ml rotates on .1 fixed point, and ted by a force and 1 • ailttnoi. 

0 1 evers that have the tixed | k lint Ix-twirn th< i. >r< < and the resistance. 

% Levers that have the force between the resistance and the fixed point. 

0 Levers that have the resistance between the for< a and the tixed point. 


© Complete the follow ing sentances: 

0 1 evers which make tasks perform more easily by means of.. or... 

0 The cross f onsktered a class levee but the manual broom is a 

class lever. 

0 .and.are examples of the first class levers. 

Q .ire examples of the second class levers. 

0 and . are examples of the third class levers. 
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O Complete the following diagram: 




Fulcrum 



Fulcrum 



Fulcrum 



I another 
f examples 


I another 
f examples 


I another 
j examples 



r 
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Lesson Two (I -2) 

Law of levers 


•0(ijecti* eS 

By the end of this lesson, 
you should be able to: 

• Deduce Ihe law of lexers. 

• Applx some examples of 
the law of lex ers. 


Basic concepts 


# The arm of force 
t The arm of resistance 


You lecu'ruul i*v the, prevcou* le*yyu that 
the, lever by a, rifrd, bar that rotate* oyv 
qu focal point und, i* affected/ by th& for ce 
owl re*i*taevce,. The, force, iometUne* i* 
^waller than, the, re*i*tunce,. It could, be, 
larger or equal. Therefore,, according 
to the, type, of th* lever coed* what are, 
the, factory that detertrune, the, valuey of 
the, force, and, the, re*bytaru&b¥vthe,le»e*? 

A rulwhatiythe, relation^ that de*cribe* 

how to change the, force, with the, change 
Lu remittance,?. 







Fig (1-13); fla/aocr is an example 
of /rvnrs 



I [ 
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®What do you need? Several heavy objects with different weights, a metal bar or a 
long piece of wood, a strong rope (thread), 1 spring balance, metric ruler. 

®What should you do? 

i 
t 

I 

I 
| 
| 
I 

1 

♦ 
I 

I 

I 

Fig (1 -14): Set the value of the resistance and force 

<?> Assign the weight of the first object, and let it be your school bag by using the 
spring balance. Therefore, you have determined the value of "resistance". 

<§> Hang the metal bar from the middle by the thread (fixed point) where it is 
completely stable in an upright position. 

<s> Fix the bag at one end of the metal bar. 

<S> fix the spring balance at the other end of the metal bar. 

^ Pull the spring balance down to produce the balance. 

<$> Assign the balance reading at the balance. Therefore, you have determined the 
value of "force". 

<$> Measure the distance between the force and the fulcrum which is known as 
"the arm of force". 




<•> Measure the distance between the resistance and the fulcrum known as "the 
arm of resistance". 

<s> Repeat the previous steps while changing the weight of the object and its position 
and also the position of the spring balance then record the results in a table of 
your design. 

® Observation: . 


<§> Conclusion: 


1 

I 

I 

I 

I 

I 

I 

I 

I 

• 

I 

I 

I 

I 

I 

1 

I 

( 

I 


1 


















Object 

The force 
(Newton) 

Arm of the 
force (cm) 

Resistance 

(Newton) 

Arm of the 
resistance 
(cm) 

The force X 
its arm 

The 

resistance 

X its arm 

1 







2 







3 







4 





MiiaiiMimi 



/ \ 

♦ from the previous activity you can deduce waht is known as "the law of 

levers" and it states that in the case of lever balance is: 

! The force X its arm = The resistance X its arm J 

* By the previous activity, you can observe and deduce the following 

• When the arm of the force and arm of resistance are equal, then the force 
and the resistance are equal as in case (1) in the table. 

• If the arm of force is longer than the ami of resistance, then the force is 
smaller than the resistance and thus the lever conserves the effort as in case 
(2) in the table. 

• If tlie arm of the force is shorter than the arm of the resistance, then the 
force is larger than the resistance and thus the lever does not conserve the 
effort as in case (3) in tlie table. 

\ _ __ * 
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Law of levers 


Second Term 

* 


Examples: 

t Example 1: 

The following figure illustrates 
one of the means of verifying 
the law of levers without using 
the spring balance and that is 
by using a ruler, similar coins 
and a pencil. Observe the 
figure, then complete the table 
using law of levers. 

<%> Note: The values of force and resistance are expressed by a number of coins. 
This is because either the force or the resistace is compatible with the number 
of coins. The more the number of coins increases, the more the force and the 
resistance increase: 


The force 
(number of coins) 

The arm of the 
force (cm) 

The resistance 
(number of coins) 

The arm of the 
resistance (cm) 

2 

S 

1 

* 

3 

10 

h 

10 

4 

C 


10 

d 

15 


5 


<S> Solution: 

♦ By applying the law of the levers: the force X its arm = the resistance X its arm 


02x5 = 1 x arm of the resistant e 
Arm of the resistance = 10 cm 

04 x arm ol the force -2x10 

Arm of the force - 5 cm 

§1 x 10 = the resistance x 10 

The resistance = 3 coins 

0The force x 1:1 - (> x 5 

The force - 2 coins 



Fig (1 -1 S|: One of the means of verifying 
the /«m of lexers 
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Law of levers 


• Example 2: 

* Determine by drawing the position where only 1 Newton weight is 
placed for thelever to regain its balance in the following figures, 
keeping in mind that the distances between every two openings is 1 cm: 





6 Solution: 

«■ By applying the law of the levers: the force X its arm s the resistance X its arm 


• The resistance =1 Newton 

• The force = 1 Newton 

• Arm of the resistance = 2 cm 

• The force x its arm = The 

resistance X its arm 

• 1 X ami of the force =1X2 

• Arm of the force = 2 cm 

• The resistance -2 Newton 

• The force - 1 Newton 

• Ann of the resistance = 2 cm 

• The force x its arm = The 

resistance X its ami 

• 1 X arm of the force = 2X2 

• Ami of the force = 4 cm 

l • • t • • •_*_•_*1 

l*_• t • • •_•_• tJ 

U 

* 

j 

m 

IP 

■r 
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Second Term 


CT 


What are the levers which conserve the effort: 
o First class levers: 

In the first class levers, there are three possibilities 
in regards to the length of each of the arm of the force 
and the arm of the resistance. The possibilities are: 



Arm of the force is longer 
than the arm of the 
resistance 

Arm of the force is equal to 
the arm of the resistance 

Arm of the force is smaller 
than the arm of the 
resistance 

A „ 


A 

resistance 

resistance 

resistance 

1 3 



The fulcrum 

The fulcrum 

The fulcrum 

The force is smaller than 

The force is equal to 

The force is larger than 

the resistance and thus 

the resistance thus no 

the resistance and thus no 

conservation of the effort 

conservation of the effort 

conservation of the effort 

(has a mechanical benefit) 

(has no mechanical benefit) 

(has no mechanical benefit) 


0 The second class levers: 

The second class levers conserve the effort 
because the arm of the force is always longer 
than the arm of the resistance and thus the force 
is smaller than the resistance (has a mechanical 
benefit). 

0 The third class levers: 

Third class levers do not conserve the effort 
since the arm of resistance is longer than the 
arm of force, So the force is always larger than 
resistance. 

® Despite the fact that some of the machines do 
not conserve the effort, but these machines are 
beneficial in other things such as increasing the 
distance, speed or precision, etc.... 



The fulcrum 


Fig (1 -16): The second class levers 



A 


The fulcrum 

Fig (1 A 7): The third class levers 

H 
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Law of levers 
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Exercises 

O Complete the following sentances: 

0The law of levers states that. 

0The type of levers that always conserves effort is.while the type of levers 

that always does not conserve effort is. 

0 There is a conservation of effort for the first class levers if the. is larger 

than. 

0The force and the resistance are equal in levers if. 


0 Explain the following: 

0The second class levers conserve effort. 

0The third class levers always do not conserve effort. 

0The force and the resistance can be equal only in the first class levers. 

0 Some of the levers are important to man although they do not conserve effort. 


0 Determine which of the following levers conserve the effort. Give reason for your 
answer: 



arm is 20 cm and is affected by a resistance with a value of 200 Newton. Find the 
value of the arm of the resistance. 



I 
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0 Write your own paragraph on each concept: 


The force X its arms = 
Iho resistance X its arms 


a 


States 


that 


Law of 
levers 


Used 


in 



Determining I he* 
mec tumical jHirpose 
of Irvrrs 



Second« Us* 
levers 


i 


Vhini cLtsis 
Irvwi 


i 



















Unit (1) Test 


Unit (1) Test 

O Match column (a) with its correspondence in column (b): 


1 

2 

3 

4 

5 

6 
7 


Column (a) 


First class levers 


Second class levers 


Third class levers 


The levers 


The force 


The resisance 


The fulcrum 


Column (b) 


Levers that always conserve the effort 


l exers that never conserve the effort 


Levers that sometimes conserve the effort 


Fixed point that a rigid bar sits on 


A rigid bar rotates around a focal point, 
and is affected by a foce and a resistance 


O Put (✓) or (Jf) in front of each of the following sentences, and correct the false ones: 
The first class levers has the resistance between the force aixl the fulcrum. ( 
t. The second class levers has the force between the resistance and the fulcrum. ( 

< The third class levers has the fulcrum between the force and the resistance. ( 


<i The crowbar is an example of the first class levers. 

»■ If the arm of the forte is smaller than the arm of the resistance, then the 
lever conserves the effort. 

© Complete the following sentances: 

The nutcracker is an example of the -- levers. 

The manual broom is an example of the —.- levers. 


( 


( ) 


The scissors arc an example of the 
« The force x its arm *_ * — 


_ levers. 


The type of ihe lexers wh<*e the ami of the force and the arm of resistance are equal is 
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Second Term 


O Compare between the three types of levers using the following table: 


Points of 
comparison 

First class 
lever 

Second class 
lever 

Third class 
lever 

Definition 




Conservation of effort 




Examples 





© Classify the following machines according to the type of lever: 



O The force affecting a second class lever equals 200 Newton and the length 
of its arm is 50 cm and a resistance with a value of 1000 Newton; calculate 
the value of the arm of the resistance. 


Q The arm length of a third class lever is 5 cm, and the length of the arm of the 
resistance is 15 cm. If the resistance has a value of 300 Newton, Calculate the 
value of the affecting force. 
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Unit 


Unit 


C* 


l/V 


Unit 


B> the end of Ihh unit, you should he 

Able to: 

• hlcntif) the structure of some 
electric lamps. 

• Compare between the ai>i of 
connecting electric lamps, in series 
and in parallel. 

• Deduce the nay to connect electric 
lamps in the house. 

• Carry out experiment* to determine 
souk* solid materials that are 
conductors and non-conductors of 
electricity. 

• Identify dangers of electricity 
and precautions in dealing with 
it in the house. 






13 r : 




Electric energy is one of the important energies used in our 
lives. We use it in lighting the Limps and in operating several 
electnc machines in the house. Despite the importance of 
electric energy. there are several dangers and harms if 
handle it with neglect and carelessness. 


we 


■sv 







lliilllliiiixannlllllltliliiisaiiiiilitlliittiUftinft'Viiilliilitni 




* 0 |jj e ct*^ eS 

By (he end of this lesson. 

you should he able (o: 

• Idtrittit> ihi- iiraclurt uf 
some elect lie lamps. 

• < (impure between the 
n«y« of connecting electric 
bmps, in series anti in 
parallel. 


• IVducr the toco 
electric lamps in the 
house. 


ii 


■niiiliiiiiiiiiimaaiiiiitfii* 1 




Basic concepts 


Electric lamps 
Light bulbs 
Fluorescent lamps 
Electric circuits 



do you Ljxjw 
about limp * 7 



£t iS 

that the Sun 
is s&ctre* 

o/" ti&hi . * 

man felt that daylight is not 
enough and fe/t the Cruelty of 
n.ght, he Started to search for 
artificial light sources that oJ/ouj 
him to perform his activities 
at rvaht fa// ■ It has net Aeen 
tee long that a// light sources 
depended on torches . 

f/etu torches, cand/eS } and o>! 

/amps h<ve disappeared from most 
of the Countries in the uror/d to 
^ replaced Ay t+rhat iS knoujn 

as electric lamps. The electric 
/amp represents a 
Constant Source 

of light that is 
clear, Aright, and 
Smoke, VOporS 
and odorS free . 

So, t*->hat >S the Fkg(2 -1): Some type* of the ail limps 
e/eC tr iC !amp that were used in the fighting before 
installation and ******* the cfectrk lamp 



cuhat 

types? 


are 


its 
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Second Term 


Electric lamps: 

There are many types of electric lamps, some are glowing 
which emit light through heating a special type of a wire 
made of tungsten till glowing while other electric lamps 
generate light from the vapour or gas when electric current 
passes through it. 

Although there are many types of used electric lamps 
nowdays but we are going to study most popular ones 
which are light bulbs and fluorescent lamps. 

First: Light bulbs: 

Light bulbs are considered the most popular source 
of artificial light in almost every house. Also car lights 
and torch are considered one type of light bulbs. To 
recognize how to install the light bulbs; co-operate with 
your colleagues to conduct the following activity: 




Some types of electric lamps 



Thomas Alpha Edison is 
an American inventor that 
invented the light bulb. 
When he died, all the lights 
and lamps in America were 
turned off, as the world 
before him was that way. 


® What do you need? Light bulb, 
a magnifying lens. 

® What should you do? 

Check the light bulb with the 
magnifying lens thoroughly and be 
careful it does not break. 

<$> Identify the main parts the light 
bulb consists of and record your 
observations. 


® What do you observe? 



® What do you conclude? 


Fig (2-2): A light bulb and a magnifying lens 
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From the previous activity; we deduce 
that the light bulb consists of three 
main parts They are: 



arftun ft** 


O The filament: 


lunj$c%lcn 

fibmrnl 


It is a coiled thin wire from 
tungsten that has electricity 
flowing through it by means of 


hull) 


copper 

wire 


connecting wires from copper \ % * / 

and lead that connect the base X _ * ^1 / 

of the lamp to the filament. The ^ ki Sm 

passage ot the electric current in ^ 

the tungesten wire leads to heating, lh(1 (tfn p - -c 

then it glows and emits Light. v 

The tungsten is used because its 
melting point is high which 

protects it from melting in Fig(2-3>: /he tight bulb comers of 


high temperatures. 


© A glass bulb: 

Its function is to prevent air from reaching the filament thus protects it 
from burning. Most of the lamps contain one type of the inert gases as 
the argon gas instead of air to increase the life of the filament. 

©The base of the light bulb: 

It carries the lamp upright, positions it, and connects the lamp with the 
electric circuit. There are two types of lamp bases. The first is spiral 
and has a piece of lead for connection and the second has two side 
nails and two inside pieces of lead for connection. 



two metal 
pieces for 
connection 



two metal 
pieces for 
connection 



Fig (2-4) The mil light bulb b*se that 
ties two pieces ot lead tor connection. 


Fig (2-5): The spirit light bulb base that he* 
a piece ot teed tor connection. 


Science - Sixth Primary - Second Term 


2019-20 20 











Second Term 


Second: Hie fluorescent lamps: 

The fluorescent lighting lamps, known 
as neon lamps, are used in houses, 
offices, decorating commercial stores, 
and commercial advertisements. What 
are the parts of the fluorescent lamps?. 



Fig (2-6): The fluorescent lamp are used to light 
the underground metro. 


The Components of the 
fluorescent lamp: 


Q Glass tube: 

It is vacuumed and contains the 
inert argon gas and it also 
contains a little of mercury 
vapor and the inner tube surface 
is covered with a phosphoric 
material. 



Point of 
connection 


© Two filaments of 
tungsten: 

At the tips of the lamp from the 
inside. 



A glass 
tube 


Fig (2-7): Parts of the fluorescent lamp 


0 Points of connection: 

There are two points of connection on each tip of the lamp to cconnect 
the electricity. 


Do you know? 

The inert neon gas is not used in making the fluorescent lamp 
but these types of lamps are known as the neon lamps. 
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It* •rr t\ «t typr of fltaorru tnl 
Limp known as combined 
fluortscenf lamp. This type is 
different fawn the bulb Limp* 
bucaus** it does not consume 
electric current as the light | 
bulbs. If stays longer than tho 
ordinary elec trie bulbs from 
8 to 18 times It is assumed 
working time is form HOOO 
to I S000 hour*. While the 
bulb lamps are from 750 to 
1000 hours 




There are two methods to connect electric lamps 
which are: connecting in scries and connecting in 
parallel. 

First: Connecting the electric lamps in the electric 
circuits: 

The simple electric circuits consist of a battery (the 
electri< current source connecting wires, electric switch. 



flic rtrgjlivr 
■M 



Ire trie mittft 


Fig.(2-8): The urnpfr eirlctric circuit 


In order for the electric current to pass through the 
circuit, we must connect all the parts of the electric 
circuit. In this case, the circuit is a closed one, thus the 
electric current passes through. In case that any of the 
parts are not connected, the electric current does not 
pass through. 

O ( onnerting electric lamps in series in the electric circuits: 

In order to recognize the way of connecting in series, 
cooperate with your classmates to conduct the following 
activity: 
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JCEEm 

_ Recognize the way to connect electric lamps in series 



( --- \ 

1 ® What do you need?4Small light bulbs, 4 light bulb holders, battery, masking tape 

copper connecting wires with naked tips, and a screw driver. 



® What should you do? 

❖ Fix a bulb inside the holder. 

<$> Use the screw driver to fix the connecting wires to the bulb holder. 

Fix the tips of the connecting wires to the tips of the battery with the masking 
tape and observe the light intensity of the bulb. 

<$> Add another light bulb by using another bulb holder and connect it by using 
the connecting wires as shown in the drawing, and compare between the light 
intensity of one bulb and the light intensity of both bulbs? 

<8> Repeat the previous steps until they become four light bulbs and compare in 
each time between the light intensity of one bulb and the light intensity of more 
than one bulb? 

Unscrew one lamp in the electric circuit while it is connected (closed), what 
do you observe? 

<S> By using a pencil draw a line starting from the battery from one of its tips and 
ending with the other tip while passing through the lamps and observe the shape 
of the line? 

® What do you observe? 

® What do you conclude? . 
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0 Connecting electric lamps in parallel in the 
electric circuit: 

To recognize this way of connecting electric lamps in 


paraded collaborate with your colleagues to conduct 



the following activity: 


Renfrin the way to connect the electric lamps hi pnralet 


i n i n 


• What do you need? 4 Small lamps, 4 Small 


lamp Itolders, masking tips, copper 





connecting wires with naked tips, and a 

screw driver. 

* What should need? 

❖ Fix two lamps inside two holders. 

❖ Use the screw driver to fix the connecting 
wire to the two holders as shown in the 
figure. 

❖ Fix the connecting wire tips to the tips of the 
battery with the masking tape and observe 
the light intensity of die two lamps?. 

Add two other lamps and compare 
between the light intensity of the two lamps 
and the light intensity of four lamps. 

^ Unscrew one lamp in the electric circuit 
while connected (closed), what do you 
observe?. 

❖ By using the pencil draw a line starting 
from one tip of the battery and ending at 
the other tip while passing through the 
lamps: record your observations. 

• What do you observe? . 





■ What do you conclude? 



Rft Q-10): four lomp* connected in parotid 
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Second Term 


★ We deduce from the previous activities that: 


• When we connect the light bulbs 
in series the electric light bulbs are 
connected one after another. 



i, Electric switch 



Therfore, there is one route 
for the electric current to pass 
through in the circuit, thus when 
we cut this route by unscrewing 
a bulb or when it burns out the current does 
not continue to flow and all the bulbs in the 
elecric circuit are turned off. 


• When we connect more than one bulb with 
the circuit in series the lighting of the bulbs 
decrease until weakens when a large number 
of bulbs are connected to the circuit. 

• When we connect the eletric bulbs in 
parallel, the electric bulbs are connected in 
branching routes. 

The electric current has more than one route 
to pass through in the cicuit.Therfore when 
we cut one of these routes by unscrewing 
one bulb or when it burns out the current 
moves in the other routes and the rest of 
the bulbs in the circuit do not turn off. 


Fig (2-11): Connecting in series: There 
is one route for the flow of the electric 
current in the circuit. 


Electric switch 



• When we connect more than one bulb 
with the circuit in parallel the lighting of 
the bulbs remain as it is. 


Fig (2-12): Connecting in parallel: 
There is more than one route for the 
flow of the electric current in the 
ciecuit. 



Life applications 


In the decorative lights used in religious 
celebrations and weddings, the lamps 
are connected in parallel. Therefore this 
makes it easier to reach the burnt out lamp 
and replace it besides the burning out of 
the lamp does not cause the current to be 
cut off in the rest of the lamps and they 
turn off. 



Fig (2-13): lamps are connected in paralled. 
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The electric 




Second: Connecting electric lamps in a house: 

How are the various electric lamps in a house 
connected?Are they connected in parallel or in series? 
To answer the previous question, cooperate with your 
colleagues to conduct the following activity: 



Recognize the way to connect the electric lamps in house 


® What should you do? 


i 


i 



Fig (2-14): Ways 
to connect the 
electric lamps in the 
house. 



<S> Turn on the lamps in all the rooms of the house. 

<$> Operate one of the electric machines in one of the rooms like the radio or the 
television. 

Turn off an electric lamp in one of the rooms. Then observe the rest of the lamps 
in the rest of the rooms. Are they still on or did they turn off and record your 
observation? 

Observe the electric machine: is it still working or did it turn off and record your 
observation? 




I 


( 


I ® What did you observe? 

' ® What did you conclude? 


✓ s 

[ ★ We conclude from the previous activity that: 

i • All lamps in the house are connected in parallel. The lamps in the house are 
1 connected to the main distributer of the energy but they function independently 

i Thus, each lamp functions alone and the lighting in each room is independent 

1 from the lighting in any other room so that turning off or the damage of any of 

the lamps in a room does not affect the lamps present in the rest of the rooms. 

\ / 
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Exercises 

O Complete the following sentances: 

O Some of the types of electric lamps are. 

©The Filament of the light bulb is made of. 


©The light bulb cosists of.,.and. 

©The fluorescent lamp contains.gas. 

© Write the scientific term for each of the following: 

© A way in which the bulbs are connected one after the other, and the light 
intensity of the bulbs decreases with the increase in their number. 

© Means of converting the electric energy to light energy. 

©The way where the bulbs are connected by branching routes and the lighting of 
the lamps is not affected with increase in their number. 

© What happens if: 

© You make the filament of the light bulb from iron. 

©There is air inside the light bulb. 

©The light bulbs in the house are connected in series. 

© Write a scientific explanation for each of the following: 

©There are two pieces of lead in the light bulb. 

©The light bulbs are connected in parallel in the house. 

©The filament of the light bulb is made of tungsten. 

V_ 


.. and. 

and that is because it has a high 
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Lesson Two (2 *2 ) 


fr> rJ^pf V»**fr ff 


. Obj ec t^es« 

By (he end of this lesson. 

yoi should he able to: 

• Carryout i\|Knnunis 
to determine tome 
aoNd material* that an* 
conductor* ami nun- 
conductor of electricity. 

• Identify the danger* uf 
the electricity and the 
pn*caution* in dealing 
nith it in the house. 


Basic concepts 


•) Electric conductor*. 
§ Electric insulator*. 




Xt iS diff'Ctt/t — 

to tnfO^ne the can wr benefit 

t^jorld (IT 06 / nd I from tfir dretne 

US ujithout ' ^ ene »S» 
electric energy. i*)* " 

USe it to cook food and preserve >t 
Cold. Also, Uje use it to Hytlt our 
houSeS and provide our ntach*neS 
and toys i<jith electricity. Our uSe 
of electricity increases due to 
the increase in our need for this 
type of energy. A>* 6eCon?e 

unable to live u^thout it. But 
despite the many /benefits of elect nC'ty 
in a person's life OS mall OS the Society, 
it can cause danjrr the Safety of hVeS and 
properties and can 6e the reason for the 
occurrence of freS, ewploS.onS or even 
death of people. But it is far to say that 
electricity is dangerous to those tuho 
nealeCt or ignore the Safety precautions 
and instructions that have to 6e followed 
lAi/a decJt i*- * th it. 
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Second Term 


Before identifying the dangers of the electricity and 
the precautions to deal with it, you have to recognize 
conductors of electricity and insulators of electricity. 

This is in order to help us while handling the various 
clot trie machines. 

Hacowf conductor* of electricity and liuoiUlon of dwlritlty 

t - 

® Wh.it do you need? Battery 1.5 volt, lamp 1.25 volt, lamp holder, masking tape, 
two pins, small square piece of cork, three wires with naked tips, screw driver, 
group of metal materials, and non-metal (key, nail, coin, plastic button, small piece 
of c loth, eraser). 

® What should you do? 

❖ Wrap the tips of two wires 
around two drawing pins as in 
the figure, then stick the two 
pins in the piece of cork. 

•$> Fix a tip of one of the previous 
wires to the battery using the 
masking tape, and position the 
other wire in the battery holder 
<$> Fix the third wire to the < ither tip of 
the battery and the lamp holder. 

<$> Test connec ting some of the 

metal materials (key, nail, and coin) to the electric current by placing it on 
the pins to connect them. (Observe what happens to the lamp and record your 
observation. 

<$> Repeat the* previous stef>s hut use non metal bodies (plastic button, piece of cloth, 
and eraser), and observe what happens to the lamp, and record your observation? 


<g> Complete the following table to compare between the conductors of electricity 
and insulators of electricity with what you deduced from the activity. 


Conductors of electricity 

Insult ton of electricity 




®What do you observe? - 

® What do you c one ludef ... 



Fig (2-16) i Goodcanducton *nd 
Miultifon of efrrtricily. 
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★ From the previous activity, we can deduce the following: 


• Materials are divided into two types according to its conductivity of 
electricity: materials that are conductors of electricity, and materials that 
are insulators of electricity. 

• Conductors of electricity are the materials that al low the flow of electricity 
through it like metal materials (iron, copper and aluminium). So, when 
present in an electric circuit it completes the circuit (to make it closed) 
which causes the electric current to flow in the whole circuit. 

• Insulators of electricity are the materials that do not allow the flow of 
electricity throught it like (plastic, rubber, wood, and glass). So, when it 
exists in an electric circuit, it does not complete the circuit which prevents 

the electric current to flow in the circuit. 

\ _ _ / 


Life applications 


Electricity reaches our houses from 
electric power stations where the 
electric current is transmitted through 
metal cables hanging on high towering 
poles, and these cables are covered 
with long insulating materials which 
prevent the electric current from moving 
from the cables to the towering poles. 



Fig (2-17): Grid network 



Fig (2-18): Electricity is safe if it is 
handled cautiously 



First: Dangers of electricity: 

Electricity is considered safe if it is handled 
cautiously. But, if handled with neglect, hastiness 
or in an improper way, it can cause a lot of 
dangers. 


3 


Science - Sixth Primary - Second Term 


2019-20 20 























Second Term 


1 



Identify the dangers tf electricity 


®The following pictures show some possible dangers that electricity leads to. 
Write under each picture the danger that the picture expresses and the result 
of the improper use of electricity. 




Fig (2-19): Some possible dangers which the electricity causes . 


✓ \ 

★From the previous exercise , we deduce that there are two 
types of injuries resulting from improper use of electricity: 

• The first type : Direct injuries including fires resulting from 
electricity the electric shock and the burns. 

• The second type: Indirect injuries caused by electricity 
and they are not the direct cause, like injuries caused by 
falling from top of a ladder due to an electric shock. 

N / 
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fig (2*20): Increasing the 
electric load could be the cause 
of fires occurr«nc« 



The human body is 
considered a good conductor 
of electricity and that is 
because 70% of the human 
body contains water. 




O Fires resulting from electricity: 

Reasons: 

® Placing an electric machine that generate heat lelec trie 
iron, electric heater and spot light) near to flammeoble 
items like (furniture, curia ins. rugs, and clothes) lead to 
the occurrence of fire due to the burning of these items. 

® ln< leasing the* elci trie load by ofierating more than cjne 
mac hine l>y means of one socket. 

® Not disconnecting the electric current from the electric 
mat bine's that generate heat. 


The difference between Tire caused by electricity 
and regular fire: 

Water is used to put off the regular fire, but we cannot 
use it to put off the fire resulting from electricity. That is 
because impure water is considered one of the liquid 
materials that is good conductor ot electricity. Therefore, 
using it increases the fire and could harm the rescuers. 

® The electric shock: 

® I he electric shock is the* result of an elec tric current 
passing through the human body. 

® The harms resulting from an trie shrie k depend on 
the strength of the current passing in the human body 
and also on the time it took for the c.irren: to pass 
through the: human body. In many cases, the elec tric 
shock causes death. 

As we previously mentioned, electricity should pass 
in closed circuits. The electric shock occurs when your 
body is a part of the electric circuit and results in its 
completion (closure) which leads to the flow of the 
electric current from a part of your body and its exit 
from another part. This happens when: 

® A part of your body touches non insulated wire That has an 
electric ccrrm; n it mi touches the ground with another part. 

® You touch with one par: of your body non insulated wire 
that has an electric < urrent ir il and lout lies a material 
conducting eloclr city and connected to the ground. 
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Second Term 


® You touch two non insulated wires conducting electricity. 

As we previously mentioned, the electric shock can 
lead to indirect harms like falling from top of a ladder 
and resulting in various injuries. 


©The body burns resulting from the elec trie current 

Burns resulting from the electric current cause 
the damage of body tissues as a result of: 

® Tout hing a part of the body dire* tly to an electric 
current source causing electric shock which lead to 
the occurrence of the body burns. 




® Tout hing fire or the spark resulting from the occurrence 
of an electric fire to a part of the body. 

® Tout hing an elec trie mac hine that generates heat 
iheater, electric iron, electric heater) directly with 
a part of the body, thus causing burns. 


lig (2*21): 7 hr passing of the 
efccfm current through the 
human both may result in an 
electric shod 


I 


Life issues 


First aid when accidents occur as a result of the 
electric current 

•• The injured is insulated from the electric current by 
disconnecting the electricity or by insulating him immediately 
from the elelctric source by pushing the injured by anything 
that is non conducting of electricity such as a piece of wood 
or plastic. 

•> Call the physician immediately to the accident location or 
transported to the nearest hospital. 

« If the injured is breathing, you must facilitate his breathing 
by opening up the tight clothes. 



Fig (2*22): first aid for 
electric current accidents. 




It is a must to maintain the heart beats by massaging by means 
of pressing on the chest with the palms of the hand. 

If the injured cannot breathe, start immediately artificial respiration. 
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Second : Precautions in dealing with electricity: 



Precautions in dealing with electricity 


0 In the pictures below there are wrong patterns while dealing with electricity 
that could lead to several dangers. Observe the pictures well then write the 
precautions that must be followed to prevent the danger of electricity. 



Fig (2-23): Precautions in dealing with electricity: 


<§> Precautions in dealing with electricity: 
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Second Term 


✓ 


★/rom the previous exercise, we deduce 
that some precautions in dealing with 
electricity are: 

• Do not place several connections in 
the same socket. 

• Do not insert a metal object in the 
socket (nail, non insulated screw driver, 
metal wire). 

• Place a piece of plastic in the socket to 
prevent inserting another body in it. 

• Do not touch the electric machines 
that are connected to the electrical 
current with a wet hand. 



Fig (2-24): Placing a piece of plastic 
in the socket to prevent inserting 
anything inside it 


\ 



• Do not leave an electric machine or 
heater connected with the electrical 
current while taking a bath. 

• Do not play with the electric 
connections. 

• Do not try fix, maintain or clean any 
electric machine while connected 
with the electric current. 

• Do not place the flammable materials 
(as curtains, furniture, clothe, covers, 
rugs, paper) near the electric machines 
that emit heat (as electric iron, electric 
heater, spot light, the heater). 

• Do not leave the wires naked not 
insulated. 



Fig (2-25): The naked wires lead to a 
number of dangers 


• Do not place the electric wires 
extending on the ground so no one 
trips on them while walking and avoid 
placeing them under the rugs. 


\ 


✓ 
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Exercises 

O Complete the following sentances: 

. and . an* examples of materials that are electric conductors. 

i . , . and . are examples of materials that are electric 

insulators. 

..,. and . are some of the dangers of direct electricity 

The body burns resulting from the electric current lead to. 

• You cannot put out the electric fire with water because water is . 

i .... and . are some of the causes of the electric fires. 

p The electric shock occurs as a result of passing . through the human body. 

h The harms resulting from an electric shock depend on .. and . 

i . and . are some of the precautions to deal with the electricity 

. .. are some of tl»e causes of the bums resulting from the electricity 

© What would happen if :... ? 

<• You insert a metal bar in an electric socket. 

*• You place the electric heater too close to furniture and rugs. 

< You spark resulting from the electric fires touches any part of the body. 

<1 Touching a naked wire while touching the ground. 

r The electric fire is put out by water. 

© Write the scientific term for each of the following: 

.« One of the dangers of electricity occurs as a result of the passage of the electric 
current to the human body 

fa Fires occur as a result of the increase in the termperature of the electric machines. 

< One of the dangers of live electricity is causing the damage of the tissues of the 
body 


l 
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O Complete the following diagram: 


Electricity 


Umt> of rlcctricity 


l>.mgrr> of electricity 


Precaution* in 
flc ilint* with 'Irctrii h 












OtofiKBOtBsl 


Unit (2) Test 

O Complete the following sentances: 

.» .and . are two ways for connecting electricity 

h . and . are some precautions should be taken while dealing with 

tlie electricity 

* Tlie simple electric circuit consists of ... and .. 

a . , . and . are examples of the electric insulating 

materials. 

• In the case of connecting the lamps in.the lighting of the lamps decreases 

with their increase in number 


o Correct the underlined in the following sentences: 

■ Tlie electric lamp converts the electric energy to tlie kinetic energy 
t. The filament of the light bulb is made of carbon . 

While connecting the lamps in parallel, the lamps are connected one after the 
other 


it Tliere are three connecting points at each end of the light bulb ends. 

•• Theclelctric fire occurs due to tlie passage of the delctric current through the human 
body 

• Tlie electric lamp are connected in the house in series. 

H Tlie lamps in tlie electric circuit continue to work when connected in series if a lamp 
is damaged. 

Tlie glass bulb of Hie electric lamp contains hydrog en g as, 
i Wood is considered a good conductor of electricity 


O Write the scientific explanation to each of the following: 

• The swelling of the electric lamp contains an inert gas instead of air. 
b Not placing metal things inside the socket. 

• There are connecting point at the ends of the fluorescent lamps. 

.* Not placing flammable materials too close to the electric machines that generate 
heat. 
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Second Term 


O Compare between each of the following: 

0 Connecting electric lamps in series and connecting in parallel. 

0 The light bulbs and the fluorescent lamp in respect to structure. 

0 The conducting materials of electricity and the non-conducting materials. 


0 Write the term of each of the following: 

£ Materials allowing the electric current passing through it. 

0 Fires occur due to the increase in the temperature of the electric wires. 

0 Materials not allowing the electric current passing through it. 

0 The way that the electric lamps are connected one after another, and the intensity 
of the light of the lamps decrease with the increase in their number. 

0 The way to convert the electric energy to light energy. 

0 The way that the lamps are connected through branching routes and the light of the 
lamps are not affected with the increase in their number. 

0 One of the dangers of the electricity occurs due to the passage of the electric 
current through the human body. 

£ One of the dangers of the electricity is that it destroys the tissue of the body. 


0 Write your own paragraph on each of the folloing: 

0 The electric shock. 

£ The electric fires. 

£ The electric lamp. 

0 The precautions that should be taken to deal with the electricity. 
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Unit 


Unit 


Unit Objectives 


B> (lie end of this unit. you should be 

jiMc to: 

• Identify the phenomenon of (be 
u4ar eclipse. 

• Do acti>itic* to cs plain types of 
eclipses. 

• Identify safety precautions on 
obsen ins a solar eclipse. 

• Identify (he phenomenon of (he 
lunar eclipse. 

• Do activities to explain types of 
lunar eclipses. 

• Compare solar eclipse and lunar 
eclipse. 


nit introduction 


The universe consists of galaxies which contain stars and planets. These galaxies 
move awaij from each other in the universe with great speed,so the universe does 
not have a certain size and it expands as a huge balloon and the distances between 
its components are geeat and measured in light ijear units. 






M 

Lesson One (3 -1) 


| 

The *n\zr r 

rTrpcr 



r 


V 


Basic concepts 


Total volar i'di|tvr 
Partial volar celipse 
Annular volar eclipse 
Cone %bdim 
Penumbra 


• Otjj ec \\vt* 

By the end or this lesson, 

sou should Ik- able to: 

<• Identify the phenomenon 
of the volar edipve ami 
Their types. 

• Do activities to explain 
types of eclipse*. 

• Identify safety precautions 

on ohsers ini* a solar 
. .. 



/tJa aU {nous the 
shadot<j of Gnd 

its importance to r*^an. 

It h*deS the direct Sun 
ra/s and So t+je fee/ a 

moderate temperature 
or u>hen u>e USe the 
umt>re//a on a Summer S 
da/. 

Lt\ht Spreads in the Shape of Straight tineS 
as / ona as nothing prevents its path. I* * 
dark object Hke the tree or the umSrei/a 
jetS in the ujO/, G Shadow >S formed of 

this object. 

"This a/so 
happe n S 
us hen the 
moonpGSSeS 
£ett»->een the forth 

and the Sun on one Straight hne 
It /rideS the SUn/ight from US Gnd 
a S/Kidouj of the moon iS formed 
7~hiS phenomenon iS Ca//ed t/ie 
So/at ec/ipSe. 


r Did you see die sun 
eclipse 7 It Kappens \*hen 
tlie sun disappears or part 
it dunne;rvv>n tirrv 




r i 


i 
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The solar eclipse phenomenon 

The moon revolves around the earth in 
a specific orbit. The Earth revolves with its 
moon in a specific orbit around the sun. 
As a result, an astronomical phenomenon 
occurs known as the solar eclipse. 



Fig (3-1): The moon revolves around Earth 
and they both revolve around the sun. 


This phenomenon occurs when the earth, the moon 
and the sun are nearly on one straight line with the moon 
in the middle. The moon casts its shadow on the earth 
hiding the sunlight from a part of the earth. 


If we are in a suitable place to see the solar eclipse, 
we will see the dark circle of the moon pass the lighted 
circle of the sun. 



Fig (3-2): The solar eclipse occurs when the moon is located between the Earth and the sun 
on one stright line . 


How does the solar eclipse occur?. 

In order to identify how the solar eclipse occurs 
when the moon comes in between the sun and Earth in 
different positions; do the following activities on how 
objects' umbra and penumbra are formed when they 
come in the way of the light rays. 
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I ® What do you need? Two light sources (one of them is bigger than the other), 

a screen, a tennis ball, a ball's holder. 



lig (J-l>: ObftH-fi dtadrm and *Mii**hado%* 


® What should you do? 

•"?> rut a tennis ball between the small light source and screen. 

<$> Move the ball toward and away of screen until shadow area is formed. 

<$> Repeat the previous activity steps but use a bigger light source in a way that 
emits a beam. Notice the occurring change. Record and explain your remarks: 

It the light source is bigger (as the sun, lamps,...etc), an area of a semi-shadow 
appears on the screen between the lighted area and the real shadow area. It 
we stand in the semi-shadow area and look in the direction of the light source, 
we will see a part of it. 
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Types of solar eclipse 


The total solar eclipse is 
formed in the shadow 
area of the moon on the 
Earth (a 250 km radius) 
in which we can not see 
the sun completely. 



Fig (3-5): Total solar eclipse. 


In the semi-shaded 
area of the moon, we 
can see a part of the 
sun forming what is 
known as the partial 
solar eclipse. 



Fig (3-6): partial solar 
eclipse. 


When the moon comes 
in an orbit higher from 
Earth as it revolves 
around it in an oval orbit, 
the cone shadow does 
not reach the Earth's 
surface. So, annular 
solar eclipse is formed. 



Fig (3-7): annular solar 
eclipse 
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Safety precautions on observing 
the solar eclipse: 

Doctors warn of direct observation 
of the sun as its rays harm the eye 
and it can lead to blindness within 
a few minutes. 

Although the sun glow in the 
solar eclipse is weak so as to focus 
looking directly at the sun, it affects 
the eye in general or the retina. This 
is because the outer solar corona 
keeps on emitting a harmful ray to 
the eye like ultraviolet (UV) ray 
and the infrared ray. Thus, special 
glasses are used to observe the solar 
eclipse. 



Fig (3-9): We should not look 
directly at the sunlight. 


Think and calculate 

The last solar eclipse that occurred in the Middle East and 
North Africa was on Wednesday 29th march, 2006. 

We have to wait until August, 2027 to be able to see it again 
What is the time needed for the solar eclipse phase to 
occur at our region again? 


Do you know 


Ancient people from the 
Babylon age managed to 
identify the occurrence 
times of both solar and 
lunar eclipses tentatively for 
periods that may last for two 
yeas in advance. 
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The solar eclipse 


Exercises 

O Notice the two cases of the solar eclipse in the opposite figure: identify their types 
and explain the reasons for their ccurrences: 


u 


0 Notice the following figure: write the labels on the drawing and explain the 
reason for the occurrence of the solar eclipse. 



0 justify: 

0 We should not look directly at the sun with the naked eye. 

0An annular eclipse occurs when the moon comes in an orbit higher Earth. 

0The type of solar eclipse differs according to the movement of the moon in front of 
the sun. 
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Second Term 



O Notice the following figure and determine when each eclipse occurs: 


Solar Eclipse 



Types of 
eclipses 
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IMIlllmtlMlMMilllttllMMIltlllMMIIIItimcimtlK 


Lesson Twe (3 -2 ) 

Tftr hm?r ecfrp«r 


0&ject\* eS 

By the end of thi* lewm. 
you should be able to: 

• hlrntib the phenomenon 
of I hi* lunar eelipve. 


• Do ncth kin to rtplain 
t>pc% of rdipMu. 

• C nm|wa* solar txli|Mc ami 
lunar eclipse. 

Ill.. .. a ■■■Hi » •-> V 



Lunar ec/ifSe occurs tuhen t/r* 
sun, earth and the moon are on 
one straight fine and earth >S >n 
the middfe. Consequent //, the 
moon enters in earth's shadow 
tohich hides the Sun ray from it. 



Basic concepts 


I your ccMpsc 
types of lunar eclipse 
total lunar eclipse 
Partial lunar eclipse 
No eclipse 
C one shaclnv* 

Pmumltra iseini-shatlnn) 


A /unar ec/if>se Can 6 e eaSi/y Seen 
from the surface of forth Jt lasts 
for an hour or tt*so aS the Surface 
of the moon 
jetS Co/ored 

yadua/fy u*th 

red and then 
returns to >tS 
orijina/ natural 
CoJor . 


r 
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The lunar eclipse phenomenon 

The phenomenon of the lunar eclipse 
occurs in the middle of the lunar month 
when Earth hides the sunlight or a part 
of it from the moon at a rate of two lunar 
eclipses per year. 



JSl 


fig (3*10): Lunar eclipse occures when the earth 
hklet the sunlight or apart of it from the moon 


How does lunar 


occur? 


• What do you need i A source of light (a torch) - big ball - small ball - 3 holder. 


(D What should you do? 

❖ Put both the torch and 
small ball on each holder. 

^ Focus the light of the torch 


source oi Kghtttorctii 



b*b«ll ^ ^ Small Kill 

irepce%mt« represent* 

I Ful dariocw I 


on the small ball so that the two i f«* i . is » Mo* 

on one straight line and notice the ball lighting. 


Put the big ball on the holder and move it between the torch and small 
ball, notice the small ball lighting another time. 

♦ Imagine the source of light (torch) represents the sun, the big ball 
represents the earth and the small ball represents the moon. Try 
to explain how the lunar eclipse occur, . 
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The lunar eclipse 



/ % 
* when Ihv earth comes between the moon and the sun and they are all on one • 

straight line so the earth hides the sunlight from the moon, the total lunar eclipse J 

is formed when the entire moon falls in the shadow of the earth, * 

The lunar eclipse becomes partial if a part of the moon falls in the penumbra area., 

\ __ _ _ _ _ __ ___ / 


M 



ribe and calculate 


® Notice the opposite figure: 

❖ It illustrates a pari of lunar eclipse phases 
on 21st February, 2008. It started at three 
o'clock in the morning and it ended at 

three o'clock and fifty one minutes at the 
same day. 

❖ Calculate the time that this lunar eclipse 
took. .................................................. 


jSL 





❖ Describe and determine types of lunar fi*(J-12h Phasn of Lurutr rclipse 
eclipse that the figure illustrates: 


fftttrt ttttt 


V 


••••■•t»t*«•••••«••«•«•••••• • 


_ / 
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fig <3-13): Total lunar eclipse. 


Types of lunar eclipse: 

O Total lunar eclipse: 

Total lunar eclipse occurs when the whole moon 
enters the shadow area of Earth. In this case, a total 
lunar eclipse occurs. 

The sun, the Earth and the moon are on a straight 
line with the Earth is in the middle. 

In the start of the total lunar eclipse, the color of the 
moon tends to be red due to the red ray that can not be 
absorlted from above the atmosphere to the earth. 


O Partial lunar eclipse: 

It occurs when a part of the moon enters tin* shadow- 
area of the Earth. In this case, a partial lunar eclipse 
occurs. 


Fig (3-14): fbrti.il lunar eclipse. 


But when the moon enters the semishadad area 
only, the moon light turns to be faint without being 
eclipse This case is known as no cclips. 


Fig (3-15): Moon in the semishaded area 
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Second Term 




Compare between solar eclipse and lunar eclipse 


• Notice the two following figure: 

❖ Determine aspects of similarities and differences between the two phenomena of 
solar and lunar eclipses: 


IVnumbrji 






Fig (3-17): The Lunar ecipse phenomenon 

® Aspects of similarities: __ 

# Aspects of differences: ..~.„.... 
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The lunar eclipse 



By comparing the two phenomena of the 
solar and lunar eclipses, we notice that: 


0 Lunar eclipse occurs when the Earth comes 
between the moon and the sun on one straight 
line whereas solar eclipse occurs when the moon 
comes between the Earth and the sun on one 
straight line. 

Lunar eclipse differs from solar eclipse in that it 
can be seen from any place on Earth when the 
sun is behind the horizon at night whereas solar 
eclipse always occurs in the morning. 



Lunar eclipse does not require precautions, 
warnings or special devices to look at it as in the 
case of the solar eclipse. This is because the lunar 
eclipse does not cause any harm to the eye when 
looking at it whereas the solar eclipse can cause 
serious harms to the eye on looking directly at it 

Each of the lunar or solar eclipses represents an 
astronomical phenomenon which results in the 
hiding of all or part of each of the sun or the moon 
from the Earth's population for a period of time. 

The duration of the solar eclipse does nor exceed 
seven minutes and a few seconds whereas the 

duration of lunar eclipse extants for more than 2 hours. 


fig < l-lfll: So/ar etliptr. 


r 


Fig <3*19): Lunar eclipse. 


Do you know? 


Thelunar eclipse phenomenon j, 
occurs in the middle of the sj 
lunar month when the Earhl 
hides the sunlight or a part of 
it from the moon at a rate of 
two lunar eclipses per year 
The only time in which the 
lunar eclipse occurred three 
times was in 1982. 










Second Term 


J CM 

i 


Exercises 

O Compare between the two phenomena of lunar and solar eclipses. 

© Put a (✓) or a (X) in front of each statements giving a reason: 

* Although the two phenomena of lunar and solar eclipses attract 
peopled attention, they do not affect life on Earth. ( ). 

•» He two phenomena of lunar and solar eclipses are repeated regularly 
and can be predicted ( ). 

© Draw a diagram that illustrates the lunar eclipse. 

O Why is not an annular lunar eclipse formed like the solar eclips?. 

0 Examine the following figure and determine when does the lunar eclipse 
occur. 


Lunar eclipse 



i 
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Unit (3) Test 

O Justify: 

• We should not look at the sun by the naked eye. 

1 • The type of the solar eclipse differs due to the movement of the moon in front of the 
sun. 

« No annular lunar eclipse is formed like the annular volar eclipse. 

■ l We can not see the sun completely during the total solar eclipse. 

© Complete the following sentences: 

• The . phenomenon occurs continuously when the . hides the 

sunlight during its pass in front of it from a part of the earth. 

I, . occurs when the . comes between the sun ray and a part or 

whole of the ntoon. 

• A . solar eclipse is formed when the moon is located in an orbit higher 

than the earth. 

© Put a (✓) in front of the correct statements and a <*) in of the false ones and 

correct the false: 

Since the past, man has been observing the stars and planets. He managed 
to develop some accurate calculations of their movement in space. ( ) 

•' On the contrary of the solar eclipse, the lunar eclipse can be easily seen 

from the surface of the Earth by the naked eye. ( ) 

c More than one type of solar eclipse can be observed. ( ) 
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Second Term 




O Define the following terms: 

< one shadow 

l» The penumbra. 

' Total volar eclipse 
•I Partial solar eclipse. 

«* Total lunar eclipse. 

© Compare between each of the following: 

a Solar and lunar eclipses. 

1 Total solar eclipse and annular solar eclipse. 

O Mention the term: 

a It occurs to the moon when it completely enters the shadow area of the Earth. 

• It occurs when part of the muon enters the semi-shadow area only. 

• It occurs when the moon comes between the earth and the sun on one straight 
line. 
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Unit 


Unit 


Unit Objective* 


By (hr end of this unit, you should be 

utile to: 

• Identify the role of root hair* in 
absorption of water and mineral 
salts from the solL 

• Identify the transmission of water 
and dhsohed substances in plants. 

• Identify the transpiration process in 
plants. 


Plants perfarma photosynthesis process in which it requires water, cabon 
dioxide and sunlight. This unit explains how the plant gets water and necessary 
mineral salts and the way they raise to different parts of plants. 




What can yo" J 

Record your observ 

Share in discussion 

you classmates anc 

teacher. 
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Absorption and transmission of water 
and mineral salts in plants 


06jectW« s . 

By the end of this lesson, 
you should be able to: 

(i; Identify the roll- of root 
hairs in absorption of 
water iind mineral salts 
from the soil. 

• Identify the transmission 
of water and dMud 
substances in plinth 

• Curry out experiment to 
identify the transpiration 
piwtM in plant. 




Basic concepts 


_ Hoot system. 

•i Root hair. 

9 Osmosis. 

• Selective Permeability 
g Transpirtinn process* 




Green p/antS depends on ra*o 
materia/s in their environment to . B 
form itS rood, they tafe Carbon 
d, oxide from the air and <*** 

*vner<J softs from So./. Through 
th*S* Sintp/m mc^eria/s and i*»tn 
the presence of Hjht, p/ant -formS 
,tS food by the photoSyntheS.S 
proCeSS • 

Xn odd.t'on to the ment'Oned e/ementS, 
p/antS need Very HttU OmoOntS o* 
Other e/ementS SciC h OS phosphorus , 
maqneSit/m, ca/divm, n.troaen,Z>nC.... 
J others. 7heSe e/ementS a/So are 
mSSent.a/ for p/ant'S /tfe. 

The absorption of *M*er and mineral 
Sa/tS from the So./ oCCivrS through 
root hairs in the roots. 




f jR (4.1): Gnxn plnUs depend on ran nuiteruh m 
the emironment for their nature. 
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Exit of water 

during 

transpiration 

/ 


rising water 
and salts 
through 
xylem 


\ 


Exit of water l 

during 

transpiration 


I 


• What do you need? planter containing implanted plant. 

* What should you do? 

* Remove plant from planter then examine it and define 
the different parts. 

♦ Notice the root system . 

•' Notice the structure of the root as illustrated by the 
cross - section in plant's root. 

♦ Write your observations. 


' 


WA 



Absorption of 
water and salts 
through root hairs 


(4) xylem 

(5) pith 


(3) Endodermis 
(2) cortex 


(1) epidermil 


water an 
solutes Entering 

(4-2) The internal structure of plant root 


root hair 


• From the previous you notice: 

• the root consists of many layers of differentiated cells : thin external layer 
called external epidermis followed by thick layer called cortex, then 
endodermis (internal epidermis), then pith and xylem. 

• The root system penetrates through the soil particles and performs 

important function of the plant. 

Fixing the plant in the soil. 

Absorption of water and salts from soil. 
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Transmission of water and dissolved salts (solutes) 
from the root to the rest of the plant. 

• The root hair contains a big vacuole. The salt concentration in vacuole is larger than the 

concentration of the soil solution which helps to transfer water from the soil into the root 
hair through its semi-permeable membrane by osmosis (Transmission of water from an area 
with a low concentrated solution to an area with a high 
concentrated solution) then, it moves to the epidermis 
which regulates water crossing into xylem where it is 
raised to reach the stem and other parts of the plant. 

• The mineral salts are transported from the soil into the 
root hair through the semi-permeable membrane, 
according to the plant's needs of these salts, the plant can 
identify the elements and allow it to pass through the cell 
membranes or not which known as selective permeability. F i g (4-4) Transmission of solutes from soil to mot hair 



r 



® Rirtic ipatc* with your colleague* in doing this 
activity. 


• What do you need? Boll-jar, growing plant in 
a planter, a glass board, vaseline, fabric. 


<S>What should you dot 


❖ Cover the soil and the planter with a fabric 
c oated in vaseline. Tie tightly around the 
base in order to prevent water loss from 
soil and planter walls. 

❖ Put the planter under the bell-jar and over 
the glass board. 

❖ Leave the plant for several hours. 

@ What do you notice? 



^ Do you see water drops formed on the inner walls of the* lie'll? 


^ What is the source of these water drops? 
What is your explanation for that? 


| ★ From the pres ious activity you notice: The condensation of water 

droplets on tin- inner surface of the bell-jar which their source is the green 
parts of the plant. This is dire to the vital />"*•** of the plants called 
I the process of transpiration. 



\ 

I 
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Absorption and transmission of water and mineral salts in plants 



Clo%rd stoma Opened stoma 

Rr (4 -5h A stoma through 
nhnh plants, (rw natcr sapor 


The process of tranpiration and its role in the juice raising 
from the root to the parts of the plant. 

The plant leaves and the green parts contain 
tiny holes called "stomata" widespread on the 
lower surface comparing with the upper surface 
of the leaf. Each stoma is surrounded by two guard 
cells which help in open and close the stoma. 

* The two guard cells change its shape to open 
and close the stoma. 

• the stoma is opened to get out the excess 
water of the plant need in the form of water 
vapour to the surrounding environment of 
the plant. 


The process of transpiration: 

The process of transpiration is known as the loss of excess water of the plant 
needs in the form of the water vapour through stomata which spread on the 
two surfaces of the leaf and other green parts to the surrounding environment 
of the plant. 
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The direction of water and dissolved 
salts transport inside the plant 


Second Term 



The process of transpiration helps to raise water and solutes to the upper 
part of the plant, as loss of water during the process of transpiration generates 
a pulling force that raises the water and solutes to the stem and leaves (Fig. 4 - 7 ) 


A 




4 (3) Exit the water from 

stomata during transpiration 
process acting on pull water 
to upwards. 


2) Transport of water and 
r • ‘ \salts to plant parts 

Jthrough xylem. 


(1) Absorption of water 
and dissolved salts 
from soil through 
root hair. 



(Fig. 4 - 7 ) The role of transpiration process in raising the juice to upwards. 
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Absorption and transmission of water and mineral salts in plants 


Exercises 

O Choose the correct answer: 

- InPlants Stomata are wide spreading on: 

O Stem © Leaf upper surface © Leaf lower surface 

i> Root hair absorbs most water by: 

© Imbibition © Osmosis © Selecive F¥rmeability 

*• Plant loses water in form of water vapor in . 

© Photosynthesis © Transpiration © Evaporation 

O Write the scientific concept of each following statements: 

• Transmission of water molecules through a semi-permeable membrane from an area 
with a low concentrated volution to an area with a high concentrated volution. 

It A structure extends from root wall which absorbs water. 

Biological process throught which plants lose water in the form of vapor, 
d Structure in plant, water passes through it from root to stem to leaves. 

• Iwo cells surround tl>e stoma in the plant leases. 

f The ability of cell membrane of root hair to allow of some sails to run through 
it according to the plant's need 


V_ 
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O Re-write the following sentences after 
Correcting the underlined words: 

Respiration process contributes in water and dissolved substances 
transmission to top of the plant. 

I. Stem extends and penetrates in the soil to increase the absorption 
surface. 

• Plant loses water in the form of water vapor in photosynthesis . 

•I Plant stomata are surrounded by two wixhIv tells. 

© Put (✓) in front of correct statements and (X) in front of wrong statements 
in each of the following and correct the wrong one: 

• Stem extends and penetrates in the soil to increase the absorption surface < ). 

t* Plant loses water in form of water vapor in photosynthesis ( ). 

• Plant roots are surrounded by two guard cells. ( ). 

@ The following figure represents an 
experiment you have made during your 



studies. Which of the following you will 
notice after several days of experiment 
start? 


Merc ury level will redu< e. 


h Mercury level will rise. 

« Men ury level will remain the same. 

© What is meant by each of the following: 

« Transpiration* 

• > Osmosis. 

Selective permeability 
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Three 

The Universe 




Absorption and 
transmission of 
water and 
mineral salts in 
plants 


Four 

Structure and function in 
living organisms 
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